The elastin peptides-mediated induction of pro-collagenase-1 production by human fibroblasts involves activation of MEK/ERK pathway via PKA- and PI(3)K-dependent signaling.
Elastin peptides, such as kappa-elastin (kE), bind to the elastin receptor at the cell surface of human dermal fibroblasts and stimulate collagenase-1 expression at the gene and protein levels. Using specific inhibitors and phosphospecific antibodies, we show here that the binding of elastin peptides to their receptor activates the extracellular signal-regulated kinase (ERK) pathway; this activation is essential for the induction of pro-collagenase-1 production. Moreover, protein kinase A (PKA) and phosphatidylinositol 3-kinase (PI(3)K) signaling were found to participate in ERK activation. Concomitantly, we demonstrate that stimulation by elastin peptides leads to enhanced DNA binding of activator protein-1 (AP-1). Our data indicate that the up-regulation of collagenase-1 following treatment of fibroblasts with elastin peptides results from a cross-talk between PKA, PI(3)K and the ERK signaling pathways and that this regulation is accompanied by activation of AP-1 transcription factors.